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. Portrait of Georges Méliès (1861 Méliès ( -1938 , director of the Robert-Houdin Theater (from L'Illusioniste, 2 nd year, No. 21, September 1903, p. 169) At that time, Georges Méliès (see Figure 1 ) was the director of the famous Robert-Houdin
Theater in Paris, located at 8 Boulevard des Italiens (Bessy & Duca, 1961) . He had bought the theater in 1888 from the descendants of Jean-Eugene Robert-Houdin (1805-1871), certainly the most renowned illusionist of the nineteenth century (Fechner, 2002) . On the theater's program, a continuous series of attractions and novel acts could be found, all created by its new director (Aris, 1984) . In 1896, Méliès produced the first rigged film (Escamotage d'une dame au théâtre Robert-Houdin) in the history of French cinema and called upon the greatest specialists of the discipline to present his "creations" to the public. Among these masters, we find Arnould and Raynaly, who worked with Binet and agreed to be filmed as they performed their magic tricks. who agreed to assist Binet in his research on mental calculation (see Binet & Henri, 1893) aimed at comparing Arnould's arithmetic abilities with those of Inaudi (1867 -1950 see Burman, Guida & Nicolas, 2015) . I was watched, interrogated, tested, photographed, and even timed, to the point [...] where they noticed that I was doing a sort of 'saut de coupe' in a fifteen-hundredth of a second [...] In the article mentioned by Raynaly (1894), Binet (1894c) attempted to present a detailed account of the psychological mechanisms utilized by magicians. These studies were made possible by the collaboration of the magicians Arnould and Raynaly, who came to the psychology laboratory over a period of several months. During these visits, they performed their magic tricks, free of charge, breaking down the movements, slowing down or speeding up the passes, and agreeing to reveal what they usually hid (Binet, 1894d ; for a discussion of what motivated these magicians to divulge their secrets in front of Binet, see Lachapelle, 2008) .
II. Contribution of the Observation and Interrogation Technique: All Prestidigitation

Rests on Psychological Processes
In the second half of the 19 th century (considered as the golden age of magic 3 ), magicians abandoned their capes and magic wands to present themselves as scientists or physicists (Lachapelle, 2008) . During this period, "modern" magic shows mixed scientific lecturing with illusions. One of the most famous and representative magicians of modern magic was the French conjuror and scientist Jean-Eugène Robert Houdin. In his book "Les secrets de la prestidigitation et de la magie" (1868), Robert-Houdin theorized some psychological ways in which conjurers fooled the mind.
In a footnote to his article, Binet (1894c) describes how he drew the initial elements of his psychological study of magic from the writings of Robert-Houdin (1868), and the two psychologists James Sully (1881 Sully ( , 1883 , and Max Dessoir (1893).
But as mentioned above, Binet not only focused his investigation on the magician's writings, he especially took a "real-life" approach, relying mainly on observation, interviewing and questioning. Even though Binet did not have at his disposal the theoretical concepts available to cognitive psychology today, it is striking to notice the visionary dimension of his writings.
In the last ten years, a resurgence of interest in the science of magic has led to new insights into the cognitive processes associated to the magical experience of wonder. As stated by Rensink and Kuhn (2015, p. Binet's initial research on the links between magic and psychology are aligned with some of today's studies on this topic.
Using the tools described below, Binet mainly focused on some facets of one of the most important magical devices: misdirection (for a complete taxonomy of misdirection, see Kuhn, Caffaratti, Teszka & Rensink, 2014) .
Magicians use misdirection to prevent people from noticing the method of a magic trick whilst still experiencing this effect (see Kuhn, Teszka, Tenaw, & Kingstone, 2015; Lamont & Wiseman, 1999) . Misdirection of attention is close to the well-known phenomenon known today as "inattentional blindness" (e.g., Barnhart & Goldinger, 2014; Kuhn & Tatler, 2011) , where individuals fail to see salient and potentially relevant events whenever their attention is directed elsewhere (e.g., Simon & Chabris, 1999) . Based on this principle, misdirection is aimed at attracting attention to an object, a movement, or a place, in order to "blind" the audience to a manipulation the magician will perform outside that area of interest (for several recent experiments about misdirection, see Kuhn & Tatler, 2011; Kuhn, Amlani & Rensink, 2008; Kuhn et al., 2014; Kuhn & al., 2015) .
Magicians have most certainly been utilizing the principle of misdirection from the very beginning of magic. For example, in his book concerning the "secrets of magic", the magician Robert-Houdin (1868) wrote:
The goal of the gesture […] Sometimes misdirection is not based on movements but on expectations created by the magician, either through what he says, or very often, by where he looks. For example, the magician will "guide" the spectator's attention by looking at a particular point in the surroundings, such as his hand as it moves (for the role of the magician's gaze in misdirection, see Kuhn, Tatler, & Cole, 2009; Kuhn & Findlay, 2010; Kuhn & al., 2014 , Kuhn & al., 2015 .
In short, our attention is automatically directed toward the place where others are looking.
Magicians have been using this principle for a long time to direct the audience's attention and gaze. In Robert-Houdin's (1868) book, he talks about this "magnetic" aspect of the magician's gaze:
The eye [...] 
also contributes to increasing the effect of conjuring tricks. A skillful magician uses his direction of gaze to spread a conviction among the spectators. […]
This apparent conviction is communicated to the spectators and the illusion wins over (p. 94) .
In Binet's analyses of magicians' techniques, he too was well aware of the importance of the eyes. He notes that the magician must start by "capturing" people's gaze and getting them to pay attention to the area where he himself is looking (1894c):
When all the spectators' eyes are fixated on the artist, he can make all of them shift their gaze to some point by looking at that point himself, in a natural way; if he looks to the right, the spectators will obediently look in that direction (p. 914).
Another tool available to the magician for misdirecting the spectator's attention is his discourse or explicit instructions, which in magic is called "patter" (Kuhn & al., 2014; Kuhn & al., 2015;  for the role of the magician's verbal suggestions in the spectators misremembering, see Wiseman and Greening, 2005) . For example, the magician may ask the spectators to "pay attention to the cup on the table" in order to misdirect their attention away from the zone where the method takes place. According to Kuhn and al. (2015) , the patter (i.e., "keep your attention on the card") can modulate the spectator's attentional process by a top down control. As Robert-Houdin (1868) stated:
The operator in simulated magic is a profound dissimulator, in his words and in his actions: he says what he doesn't do, doesn't do what he says, and does what he is careful not to say. (p. 92).
Binet (1894c) was well aware of the importance of patter:
There exists another artifice that makes the effect of a trick ten times stronger, it is patter, a pleasant little speech through which the spectator's mind is oriented in the direction most favorable to the illusion (p. 912).
According to Kuhn & al. (2014) , magicians can also use non-verbal suggestions to influence spectators' attention, perception and memory. For example, magicians can manipulate spectators' expectations and perceptual anticipations in order to make them "see"
what does not exist and overlook the method behind the trick. A well-studied illusion based on perceptual anticipation is the vanishing ball illusion (VBI) (e.g., Kuhn & Land, 2006; Kuhn & Rensink, 2016; Thomas & Didierjean, 2016; Triplett, 1900) . In VBI, the magician throws a ball up in the air several times. The ball seems to vanish into the air on the third throw. What really happens is that after the second throw, the magician secretly keeps the ball in his hand and only pretends to do a third throw. The spectator nevertheless "sees" the ball leave the hand before it vanishes. The mechanisms involved in VBI are probably similar to those found in the representational momentum effect (Freyd & Finke, 1984 ; for a review, see Didierjean, Ferrari, & Blätter, 2014) . In his article, Binet (1896) in "the multiplying billiard balls" illusion, the magician tricks the spectator's mind by using an empty shell that the audience falsely perceives as a complete ball (Ekroll, Sayim, & Wagemans, 2013) .
In his work on magicians' tools, Binet (1894c) proposed an analysis somewhat similar to that found in current studies on the role of screens or visual concealment (Barnhart, 2010; Ekroll, Sayim, & Wagemans, 2013 ; for more details about the role of screens in magic, see Thomas, Didierjean, Maquestiaux, & Gygax, 2015) . According to Binet (1894c) , when spectators are exposed to a trick involving the use of an occluder, they are not suspicious because "a detailed mental image that remains constantly activated fills in the sensation and prevents us from noticing the gaps" (p. 918).
While Binet's psychological study of magic was largely based on "real life" observations, interviews and analysis of magicians' writings, he was also a pioneer of experimental psychology by being the first to use the most recent optical tool of his time, the chronophotograph, to decompose magicians' moves 5 . 4 In the Chinese linking rings routine, the magician seems to link and unlink several solid metal rings together multiple times. 5 In this vein, today's research in cognitive psychology uses some of the many technical advances designed to analyze the processes at play in magic. Some works on this topic rely on techniques for recording eye movements (e.g. Kuhn & Land, 2006 , Kuhn, Tatler, & Cole, 2009 Kuhn & al., 2015) , on fMRI ( 
III. The New Technique Adopted by Binet: Marey's Chronophotography
To prove that, in magic, our minds trick us, Binet (1894c) (Marey, 1868b, p. 3) . In this vein, he promoted the "graphic method"
in the experimental sciences (see Marey, 1897) .
The graphic method is a technique using recording instruments that produce a graphical representation of several complex and imperceptible variables, such as time durations, temperature variations, and muscle movements. This method was first employed for the analysis of physical processes, such as the determination of the trajectories of falling bodies, and was subsequently introduced into physiology, which enabled physiological events to be directly recording by "slowing down and magnifying hitherto indistinguishable or unobservable biological events" (Borell, 1986, p. 114 -1904) decided to try to solve the puzzle of horse locomotion using photography. In the December 14 issue of the journal "La Nature", an article about horse locomotion, presenting Muybridge's work, was published ("Les allures du cheval représentées par la photographie instantanée"; Tissandier, 1878).
Marey was enthralled by the method, even though Muybridge's technique required taking a series of pictures with twelve cameras spread out along a track about ten meters long. The new method Marey hoped to develop had to avoid using several lenses and be able to photograph the moving object from a single viewpoint. In the years that followed, he managed to satisfy these conditions using cameras that produced increasingly large numbers of successive images (from 10 to 60 per second). For Marey, the "chronophotographic" method he developed allowed him to measure the duration of each stage of the phenomenon being studied, thanks to the regular displacement of a light-sensitive plate. In this respect, it was quite comparable to the graphic method (Marey, 1893) . Behind the shutter there is a light-sensitive plate (see Figure 6 ) in the shape of an octagon, activated by a jerky but regular rotating movement. Twelve successive images are inscribed around the edge of the plate (see Figure 6 ). However, the frames produced by the photographic rifle were unsatisfactory and its technical problems were frequent and difficult to solve. This led to Marey's invention of a chronophotographic movie camera with a fixed plate (see Figure 7) , which he presented to the Science Academy of Paris on July 3, 1882. device (see Figure 8 ) was composed of a photographic apparatus containing a special type of shutter: a disc that turns on an axle and has rectangular holes in it. The disc makes a full revolution in one second, and behind the lens, a light-sensitive film unrolls and provides a new strip to imprint every time a hole passes by. The film stops for a very short time as the plate is being imprinted. The apparatus produced up to 60 frames per second. Each frame was separated from the preceding one by a constant time interval (1/10 th of a second), in such a way that the chronophotograph gave both the shape and the time in an accurate manner. 
As early as
Contribution of Marey's Chronophotograph to the Study of Magic
Binet had Demenÿ take chronophotographs of the hand movements of the two magicians, Arnould and Raynaly, as they performed the saut de coupe with one or two hands, the secret change of the top card, the vanishing crochet ball, and other tricks. If we look at the photographic collection still on exhibit today at the Paris Institute of Psychology (see Figure   9 ), we are struck, as was Binet in his time, to find that we cannot see the illusion that appears so easily when the trick is performed in front of our eyes. Binet (1894b) went on to say that "if one examines this small collection of photographs, one is stunned to never find the illusion that is so clearly sensed when the trick is executed before one's eyes" (p. 347). The reason why the photographic film completely destroys the illusions is that it eliminates all of the psychological factors that account for them. "The illusion does not rest solely on the precision of the movement, but also on its speed, the "patter" that accompanies it and diverts attention, and also on several other psychological causes" (Binet, 1894d illusions, the chronophotograph offers the researcher an original way to distinguish the phenomena that that occur due to the limits of human vision, from those that specifically occur due to mind failures.
Conclusion
Alfred Binet loved to work with exceptional subjects to discover the secrets of their remarkable capabilities (for a recent study, see Nicolas et al., 2015) . His goal was to uncover the mental mechanisms underlying their expertise in order to understand the psychological functioning of "normal" individuals. Among the magicians, Raynaly and Arnould were his preferred subjects. Not surprisingly, a certain affinity tinged with admiration grew between them, as we can see in Raynaly's (1894 Raynaly's ( , 1904 The in-depth study of these distinguished subjects established Binet as a forerunner in the scientific study of expertise in various domains (calculation, reasoning, writing, painting, etc.) . His interest in exceptional subjects was accompanied by an original scientific approach that went beyond the pathological method advocated by French psychology at that time 7 .
Binet was the promoter of the "exceptional case" method, which until recently, continued to contribute substantially to our understanding of how normal subjects function, in areas that fall beyond the miraculous to which his name is often attached (for a review, see for example Didierjean & Gobet, 2008 ).
Binet's (1894c) article was well received, as testified by the fact that the Smithsonian Institute translated it into English (Binet, 1896) ; the illusionists also gave it a favorable welcome and had it reprinted in 1905 in the journal L'Illusioniste (Binet, 1904 (Binet, -1905 . It is surprising to note, however, that current studies on the psychology of magic do not refer to it.
Yet, by studying the psychology of magic from the scientific standpoint, Binet (1894c) was able to unveil a number of psychological processes mastered by magicians but little known to psychology at the time (e.g., misdirection of attention, perceptual anticipation). It is striking to see the extent to which these psychological processes are like those "rediscovered" within the past ten or so years by researchers in cognitive psychology and the neurosciences (e.g., Kuhn, Almani, & Rensink, 2008; Rensink & Kuhn, 2015) . As the founder of a new discipline, Binet has indeed offered psychology an original and fertile research domain: the psychology of magic.
In addition to the historical and theoretical qualities of Binet's work, we must mention its methodological merits. Binet felt that psychology should use instrumentation to address psychological issues. In fact, he never stopped inventing, perfecting, or employing certain technical devices (see Nicolas, 2015) to gain insight into specific questions (handwriting movements, for example; see Nicolas & Sanitioso, 2012) . Marey had a great influence on 7 For example, Ribot claimed that morbid derangements of the organism in the psychological order were experiments prepared by nature. In his monograph Diseases of Memory (Ribot, 1881) , he elucidated normal psychological mechanisms through the study of psychopathology (amnesia and dementia). For Binet, prodigies in the psychological order were also experiments prepared by nature. In his monograph Psychology of Great Mental Calculators (Binet, 1894a) , he elucidated normal psychological mechanisms through the study of outstanding arithmetic virtuosos and computational geniuses (see Nicolas, Gounden & Levine, 2011 Court, 7, No. 291, 3599-3601; No. 292, 3608-3611; No. 293, 3616-3619; No. 294, 3626-3627; No. 295, 3633-3634. Didierjean, A., Ferrari, V., & Blättler, C. (2014) . Role of knowledge in motion extrapolation.
The relevance of an approach contrasting experts and novices. 
